Anti-inflammatory treatment with the p38 mitogen-activated protein kinase inhibitor SB239063 is neuroprotective, decreases the number of activated microglia and facilitates neurogenesis in oxygen-glucose-deprived hippocampal slice cultures.
We investigated the effect of the p38 mitogen-activated protein kinase inhibitor SB239063 on inflammation and neurogenesis after ischemia in organotypic hippocampal slice cultures. Our study shows that after oxygen-glucose deprivation, the p38 mitogen-activated protein kinase (MAPK) and the extracellular-signal-regulated kinase 1/2 (ERK1/2) are strongly activated. The p38 MAPK phosphorylation returned to basal levels within 1 h after oxygen-glucose deprivation, whereas the ERK1/2 phosphorylation reached the basal level only after 24 h. Treatment with 20 microM and 100 microM SB239063 strikingly reduced cell death after oxygen-glucose deprivation and significantly diminished microglia activation in the cornu ammonis (CA-region), but not in the area dentata. Levels of the pro-inflammatory cytokine IL-1beta were reduced by 84% after treatment with SB239063 whereas the cytokines IL-6 and TNF-alpha were not affected. After 6 days, neurogenesis was significantly increased in the posterior periventricle. Based on these findings, our study shows that anti-inflammatory treatment with SB239063 reduces cell death, inflammation and microglia activation and, at high concentrations, enhances the oxygen-glucose deprivation-induced neurogenesis in the posterior periventricle.